Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2001-131452 
(43)Date of publication of application : 15.05.2001 



(51)Int.CL 


C09D 


11/00 


B41J 


2/01 




B41M 


5/00 



(21 Application number : 1 1-314531 (71)Applicant : HITACHI KOKI CO LTD 

(22)Date of filing : 05.1 1 .1 999 (72)Inventor : OUCHI AKIYOSHI 

MAEKAWA TSUTOMU 
TSUNODA ATSUSHI 



(54) INK JET RECORDING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an ink composition that is used for an ink jet recording system and improved in high 
speed and high reliability printing characteristics and high weatherability. 

SOLUTION: In an ink jet printer having curing characteristics by irradiating light such as UV rays or electron rays, a 
recording condition or an ink composition having the peak of absorbance at 810 ±5 cm-1 in the infrared spectrum being not 
more than 20% of that of before irradiation is used. One of the ink composition comprises urethane acrylate and 1-20 wt% 
pigment as a colorant 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink jet record approach characterized by using the ink constituent and the record conditions that the peak 
value of the absorbance in wave number 810**5cm-1 of the infrared spectrum of said formed image becomes 20% or less 
before an optical exposure, in the ink jet record approach which forms an image using the ink constituent which has the 
property hardened by irradiating light, such as ultraviolet rays and an electron ray. 

[Claim 2] The ink jet record approach according to claim 1 characterized by said ink constituent containing a pigment one to 
20.0% of the weight as a coloring material further including urethane acrylate. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink constituent used for example, for an ink jet recording device. 
[0002] 

[Description of the Prior Art] As an ink constituent for ink jet record, the water-soluble liquid ink constituent is used widely 
conventionally. Moreover, liquefy with heating etc. and a certain energy is made to add and inject using the hot melt mold ink 
constituent made from the solid wax etc. at the room temperature, and the hot melt mold ink jet recording method which 
carries out cooling solidification and forms a record dot is proposed, adhering on a record medium. 

[0003] Since it does not become dirty at the time of handling since this ink is a solid-state-like at a room temperature, and 
evaporation of the ink at the time of melting is made as for it to the minimum, it does not have the blinding of a nozzle. 
Furthermore, in order to solidify immediately after adhesion, there is "no blot", and there is an advantage of being able to use 
various record media, such as drawing paper and a postcard, without pretreatment etc. from Japanese paper. The ink 
constituent which provides U.S. Pat. No. 4,391,369 and No. 4,484,948 with good printing quality regardless of quality of paper 
is described. 

[0004] Moreover, it sets to JP.56-93776.A, As it is indicated in the adhesive good ultraviolet-rays hardening resin mold ink 
constituent in the metal side and is indicated by U.S. Pat. No. 4,228,438 as ink for ink jet record further hardened by exposing 
ultraviolet rays Epoxy denaturation acrylic resin and urethane denaturation acrylic resin are used as a binder. And ink which 
used the pigment with a particle diameter of 5 microns or less as the coloring component or ink which used for the binder the 
epoxy resin of the cationic polymerization nature currently indicated by JP,58-32674,A, There are some which used water 
solubility or a nonaqueous solubility color, and what made easy printing to a regular paper and recycled paper is indicated as 
indicated by JP.5-186725.A. 

[0005] On the other hand, as an image formation method to a plastic plate, what used the sublimability color for ultraviolet 
curing mold resin is known as indicated by JP,52-14251 6,A. The ultraviolet curing mold resin constituent coated with an ink 
jet recording method is indicated by JP.9-183927A In JP.9-165540.A, what lost the blinding of a nozzle in a pigment and the 
drainage system ink containing ultraviolet-rays hardening resin is indicated. 

[0006] On the other hand, in order to improve the weatherability of printed matter, it is common to use a pigment as a 
coloring agent of ink, and it is used as ink of various kinds of printers, such as a laser beam printer, a melting imprint mold 
printer, a liquid ink jet printer, and a solid ink jet printer. 

[0007] For example, many reports, such as JP,3-37278,A, JP.4-339871.A, JP,5-16343,A, JP.5-105832.A, JP,6-49400,A, JP,6- 
228479A JP,6-228480,A, JP.6-30631 9,A, JP.7-109432A JP,7-196968,A, JP,7-278477,A, JP,7-306319,A, JP.7-31 6479.A, 
JP,7-331141,A, JP,8-295836,A, and an official report, are made about pigment ink. 
[0008] 

[Problem(s) to be Solved by the Invention] Also when printing is difficult and uses a form chiefly to the recorded body which 
does not have ink absorptivity when said drainage system ink is used for printing, a large-sized ink dryer is required. 
Moreover, the problem of a blot to highly minute printing is difficult, and since a limitation is in resolution, an application is 
restricted. Although solvent ink may be used from a quick-drying advantage, it cannot be said from the point of inflammability 
and environmental safety that it is desirable. 

[0009] Although high-speed printing was possible for oily hot melt type ink, the printing-on property dot of ink was thick, and 
it was difficult to become about 10-20 microns and for scuff resistance to acquire the dependability after printing low. 
[0010] If just desiccation of the front face by physical evaluation was enough as a water resisting property or the adhesion of 
ink was good, when it carried out the long term storage of the printed matter ********** since it has been judged, the 
method which stiffens recording ink with light, such as ultraviolet rays, had faults, such as flesh-side projection of ink and a 
ball up to dirt and the recorded body, just because it thought rapidity as important. 

[001 1] Since fading advanced by UV irradiation when addition uses an easy color for a coloring material, there was the need 
of hardening only a front face with minimum light exposure. 

[0012] Moreover, when an organic pigment was used for the ink constituent for ink jets as a coloring agent, it had the fault of 
being easy to dissociate in the state of melting. Sedimentation of the particle distributed in liquid changes like common 
knowledge depending on the viscosity and the settling time of the particle size of a particle, and a dispersion-medium object, 
and the viscosity of a dispersion-medium object cannot sediment easily like hyperviscosity. On the other hand, it faced 
[ printing with an ink jet printer, and ], and the one where the viscosity of the ink to be used is lower is advantageous to 
improvement in the speed and densification, is suitable for high-reliability printing, and suited both property which conflicts 
mutually. 

[0013] Since especially the ink jet recording method using the organic pigment as a coloring agent has many advantages 
compared with the ink jet recording method which used the color in respect of weatherability, it does not remain in office 
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printers, such as OA equipment, a printer for home use, and facsimile, but application is expected from the ornament of an 
indoor external use poster, a large-sized signboard, a vehicle, glass, an elevator, a wall, and a building, and the pan to the print 
to cloth etc. Especially the ink constituent of light and a thermal reaction mold does not choose the recorded body, but since 
high-speed color printing is possible, it can be used for production printers and an application spreads further. However, the 
problem that coexistence of a high-reliability quality of printed character, such as separation, storage stability, etc. of ink, was 
not obtained as mentioned above had become **** of commercial production. 

[0014] This invention is to offer the ink constituent for ink jet printers which gives the record object of good quality by high- 
speed desiccation, and its printing mechanism. 

[0015] The still more important purpose of this invention is to offer the pigment ink constituent for ink jet printers which is 
sufficient hypoviscosity excellent in pour stability for making an ink droplet inject from a detailed nozzle, and does not have 
separation and which aimed at this coexistence. 

[0016] . . " 

[Means for Solving the Problem] The summary of this invention which solves the above-mentioned technical problem is in the 
ink jet record approach which forms an image using the ink constituent which has the property hardened by irradiating light, 
such as ultraviolet rays and an electron ray, to use the ink constituent and the record conditions that the peak value of the 
absorbance in wave number 810**5cm-1 of the infrared spectrum of said formed image becomes 20% or less before an optical 
exposure. 

[0017] Preferably, it is good for an ink constituent to contain a pigment one to 20.0% of the weight as a coloring material 
further including urethane acrylate. 

[0018] In the united engineering center written by Kiyoshi Kato "an ultraviolet curing system" (Heisei 2), since the monomer 
and oligomer which are used for ultraviolet curing have a double bond, infrared analysis of the residual double bond is carried 
out, and a hardening reaction rate can be measured by computing the consumption. In order that an unsaturated bond (acrylic 
radical) may show a peak characteristic of 810**5cm-1, a partial saturation radical survival rate is shown by the bottom type 
with the reinforcement That is, claim 1 means that this numeric value is 20% or less. 
[0019] 
[Equation 1] 

- fi*S£<7>?S5teJt) x i o o 

[0020] In order to obtain the ink with good distributed stability in which a pigment cannot sediment easily, it is desired for 
viscosity to be more high. It is advantageous, if partial saturation radical concentration is made high for, raising the cure rate 
of photoreaction mold ink on the other hand. That is, generally polyfunctional monomer is suitable from the monofunctional 
monomer. Polyfunctional monomer also tends to treat skin irritation weakly compared with a monofunctional monomer. 
However, in the ink constituent for ink jet printers, viscosity becomes high, and the role of monomer original added as a 
reactant diluent is not played. 

[0021] Moreover, the problem of an odor generates a hypoviscosity monomer. 

[0022] In order to use it as ink, the suitable range was set up according to the property of a printer to viscosity, and this was 
usually 10-30 mPa-s, but when a pigment with low dispersibility was generally used for a solvent (vehicle) as a coloring 
agent, it was difficult to set up the conditions with which are satisfied of both viscosity range and both settling velocity. 
[0023] In addition, there are many compendiums about an ultraviolet curing technique, and the work "U V and EV hardening 
technique" united engineering center (Showa 57) edited by the Imoto **** is mentioned. 
[0024] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. 

[0025] 20 or less mPa-s of viscosity of 4 - 1 5 mPa-s is [ the vehicle component of this invention ] preferably desirable. It is 
difficult to perform ink jet record which could not prevent sedimentation of a pigment in the viscosity of less than 4 mPa-s, 
but the addition was restricted in the viscosity exceeding 20 mPa-s, and was stabilized. 

[0026] In order to form the stable ink dot, as for the surface tension in a room temperature, it is desirable that they are 1 8 or • 
more mN/m. 

[0027] Although a photo-setting resin monomer specifically occupies ten to 70 percentage by weight among an ink 
constituent It is the resin monomer of the comparison-hypoviscosity which has the partial saturation double bond in which a 
radical polymerization is possible in the molecular structure as an effective thing. For example, the 2-ethylhexyl (meta) 
acrylate of a monofunctional radical (EHA), 2-hydroxyethyl (meta) acrylate (HEA), 2-hydroxypropyl (meta) acrylate (HPA), 
Caprolactone denaturation tetrahydrofurfuryl (meta) acrylate, Iso BONIRU (meta) acrylate, 3-methoxy butyl (meta) acrylate, 
Tetrahydrofurfuryl (meta) acrylate, lauryl (meta) acrylate, 2-phenoxy ethyl (meta) acrylate, isodecyl (meta) acrylate, Iso octyl 
(meta) acrylate, tridecyl (meta) acrylate, Caprolactone (meta) acrylate, ethoxylation nonyl phenol (meta) acrylate, The 
tripropylene GURIKORUJI (meta) acrylate of two functional groups, TORIECHIRENGURIKORUJI (meta) acrylate, Tetra- 
ethylene GURIKORUJI (meta) acrylate, polypropylene GURIKORUJI (meta) acrylate, Neopentyl glycol hydroxy pivalate S 
TERUJI (meta) acrylate (MAN DA) and hydroxy pivalate neopentyl glycol S TERUJI (meta) acrylate (HPNDA), 1.3-butane 
JIORUJI (meta) acrylate (BGDA), 1.4-butane JIORUJI (meta) acrylate (BUDA), 1.6-hexane JIORUJI (meta) acrylate (HDDA), 
1, 9-nonane JIORUJI (meta) acrylate, Diethylene GURIKORUJI (meta) acrylate (DEGDA), neopentyl GURIKORUJI (meta) 
acrylate (NPGDA), Tripropylene GURIKORUJI (meta) acrylate (TPGDA), Caprolactone denaturation hydroxy pivalate neopentyl 
glycol S TERUJI (meta) acrylate, Propoxy-ized OPENCHIRUGURIKORUJI (meta) acrylate, ethoxy denaturation bisphenol A di 
(meth)acry'ate, Polyethylene-glycol 200 di(meth)acrylate, polyethylene-glycol 400 di(meth)acrylate. The TO RIM EC HI roll pro 
pantry (meta) acrylate of a polyfunctional radical (TMPTA), Pen TAERISURITORUTORI (meta) acrylate (PET A), 
dipentaerythritol hexa (meta) acrylate (DPHA), Triaryl isocyanate, the acrylate of epsilon-caprolactone denaturation 
dipentaerythritol (meta). Tris(2-hydroxyethyl)isbcyanurate tri(meth)acrylate, Ethoxylation TORIMECHI roll pro pantry (meta) 
acrylate, propoxy-ized TORIMECHI roll pro pantry (meta) acrylate, Propoxy-ized GURISERIRUTORI (meta) acrylate, 
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pentaerythritol tetrapod (meta) acrylate, Ditrimethylol propane tetrapod (meta) acrylate, dipentaerythritol hydroxy PENTA 
(meta) acrylate, ethoxylation pentaerythritol tetrapod (meta) acrylate, PENTA (meta) acrylate ester, etc. are desirable. 
[0028] Specifically KAYARAD TC-110S, KAYARAD R-128H, KAYARAD R-526, KAYARAD NPGDA, KAYARAD PEG400DA, 
KAYARAD MANDA, KAYARAD R-167, KAYARAD HX-220, KAYARAD HX-620, KAYARAD R-551, KAYARAD R-712, 
KAYARAD R-604, KAYARAD R-684, KAYARAD GPO, KAYARAD TMPTA, KAYARAD THE-330, KAYARAD TPA-320, 
KAYARADTPA-330, KAYARAD PET-30, KAYARAD RP-1040, KAYARAD T-1420, KAYARAD DPHA, KAYARAD DPHA-2C, 
KAYARAD D-310 and KAYARAD D-330, KAYARAD DPCA-20, KAYARADDPCA-30, KAYARAD DPCA-60, KAYARAD DPCA- 
120, KAYARAD DN-0075, KAYARAD DN-2475, and KAYAMER PM-2, KAYAMER PM-21, the KS series HDDA, TPGDA, and 
TMPTA, the SR series 256, 257, 285, 335, and 339A, 395, 440, 495, 504, 111, 212, 213, 230, 259, 268, 272, 344, 349, 601, 602, 
610, 9003, 368, 415, 444, 454, 492, 499, 502, 9020, 9035, 295, 355, 399E494, 9041203, 208, 242, 313, 604, 205, 206, 209, 210 
and 214, 231E239, 248, 252, 297, 348, 365C, 480, 9036, 350 (Nippon Kayaku make), the beam set 770 (product made from the 
Arakawa chemistry), etc. can be used. 

[0029] It can be used without acrylate, such as polyester system resin, acrylic resin, epoxy system resin, urethane system 
resin, an alkyd resin, ether system resin, and polyhydric alcohol, methacrylate, etc. limiting as a prepolymer. 
[0030] Moreover, it can be used also about water soluble resin and emulsion type photo-curing mold resin. 
[0031] Specifically KAYARAD UX SERIES 2201, 2301, 3204, 3301, 4101, 6101, 7101, and 8101, the KAYARAD R&EX series 
011, 300, 130, 190, 2320, 205, 131, 146, and 280, and KAYARAD The MAX series 1100, 2100, 2101, 2102, 2203, 2104, 3100, 
3101, 3510, and 3661 (Nippon Kayaku make), The beam sets 700, 710, 720, 750, 502H, and 504H, 505A-6,510,550B, 551B, 575, 
261, 265, 267, 259, 255, 271, 243, 101, 102 and 115, 207TS, 575CB(s), AQ-7, AQ-9, AQ-11, EM-90, EM-92 (product made 
from the Arakawa chemistry), 0304TB, 0401TA, 0403kA, 0404EA, 0404TB, 0502TI0502TC, 102A. 103A, 103B, 104A, 1312MA, 
1403EA, 1422TM, 1428TA, 1438MG, 1551MB, IBR-305, 1FC-507, 1SM-012, 1AN-202, 1ST-307, 1AP-201, 1PA-202, 1XV-003, 
1kW-430, 1kW-501, 4501 TA, 4502MA, 4503MX, 4517MB, 451 2MA, 4523TI, 4537MA, 4557MB, 6501 MA. 6508MG, 651 3MG, 
6416MA, 6421MA, 6560MA, 6614MA, 717-1,856-5, QT 701-45, 6522MA, 6479MA, 6519MB, 6535MA, 724-65A, 824-65, 
6540MA, 6RI-350, 6TH-419, 6HB-601, 6543MB, 6AZ-162, 6AZ-309, 6AZ-215, 6544MA, 6AT-203B, 6BF-203, 6AT-113, 
6HY316, 6RL-505, 7408MA, 7501 TE, 751 1 MA,. 7505TC, 7529MA, MT 408-13, MT 408-15, MT 408-42, 7CJ-601, 7PN-302. 
7541MB, 7RZ-011, 7613MA, 8DL-100, 8AZ-103, 5YD-420, 9504MNS, Akrit WEM-202U, 030U, 321U, 306U and 162, WBR- 
183U, 601 U and 401 U, 3D R-057, 829, 828 (TAISEI chemically-modified), etc. can be used. . 

[0032] Especially the optimal prepolymer for the purpose of this invention is urethane acrylate, and its rate of urethane and 
acrylic resin is [ especially the prepolymer of 1:1 ] desirable. Urethane acrylate is a well-known ingredient in many good 
properties. 

[0033] the most desirable one — akrit WBR- it is 829 and 828. 

[0034] Printed matter storage stability with these sufficient as a principal component of the ink for ink jets is acquired. It has 
the reinforcement which can be equal to the fluidity at the time of ink melting being stable, and also grinding a printing image 
or bending. 

[0035] A vehicle can mix and use at least one sort chosen from these, or two sorts or more. These are all excellent in 
adhesion to various adherend matter with the good and wide range wettability to a record medium. 
[0036] Furthermore, water and a solvent may be added for hypoviscosity-izing and improvement in the speed. Each 
constituent of an ink constituent may be dissolved well, and as long as after printing evaporates promptly, which solvent is 
sufficient as it. For this reason, as for the solvent to be used, it is desirable to use a ketone and/or alcohol as the main 
solvent, for example, it is desirable independent or to use an acetone, a methyl ethyl ketone, methyl isobutyl ketone, a 
methanol, ethanol, isopropanol, etc. for a mixed pan as a partially aromatic solvent with water. 

[0037] As a photoinitiator, it is 10 **************** rare ** from 0.01 percentage by weight among a vehicle total amount. 
For example, there are special groups, such as a benzoin ether system, an acetophenone system, a benzophenone system, a 
benzophenone, a thioxan ton system, other acyl phosphine oxide, and methylphenylglyoxylate, and benzoin alkyl ether, benzyl 
methyl ketal, hydroxy cyclohexyl phenyl ketone, p-isopropyl-alpha-hydroxy isobutyl phenon, 1, and 1-dichloro acetophenone, 
2-chloro thioxan ton, etc. are chosen. 

[0038] As an optical initiation assistant, triethanolamine, 2-dimethylamino ethyl benzoate, 4-dimethylamino isoamyl benzoate, 
polymerization nature tertiary amine, etc. are mentioned. 

[0039] Specifically Vicure 10, 30, and 55 (Stow fur), KAYACURE BP-100, KAYACURE BMS, KAYACURE DETX-S, 
KAYACURE CTX, KAYACURE 2-EAQ, KAYACURE DMBI, KAYACURE EPA (Nippon Kayaku), The IRUGA cures 651, 184, 907, 
and 369 (Ciba-Geigy), DAROKYUA 1173, 1116, 953, 2959, 2273, and 1664 (Merck), SANDORE 1000 (sand), the counter cure 
CTX, the counter cure BMS, the counter cure ITX, the counter cure PDO, the counter cures BEA and DMB (WORD 
BURENKIN soup), SANKYUA IP and BTTP (Nippon Oil & Fats), etc. are desirable. In addition, photoinitiator content type 
photo-curing mold resin may be used. 

[0040] The pigment which right-distributed to the above-mentioned vehicle as a coloring agent, and was excellent in 
weatherability is desirable. Necessarily highly, in addition, since manufacture of the particle dispersing element of homogeneity 
was difficult, when it was high concentration, the color enhancement (depth of shade per addition concentration) of the 
pigment used especially for this invention has the phenomenon in which melt viscosity increases superfluously, and was not 
conventionally put in practical use as ink for ink jets. Although not necessarily limited especially, organic [ of the following 
number ] or the inorganic pigment indicated by the Color Index can be used for this invention. 

[0041] As red or a Magenta pigment Pigment Red 3, 5, 19, 22, 31, 38, 43, 48: 1 48: 2 48: 3 48: 4 48: 5 49: 1 53: 1 57: 1 57: 2 58: 
4 63: 1, 81, 81:1, 81:2, 81:3, 81:4, 88, 104, 108, 112, 122, 123, 144, 146, 149, 166, 168, 169, 170, 177, 178, 179, 184, 185, 208, 
216, 226, 257, and Pigment As Violet 3, 19, 23, 29, 30, 37, 50, and 88, Pigment Orange 13, 16, 20, and 36. blue, or a cyanogen 
pigment As pigment Blue 1, 15, 15:1, 15:2, 15:3, .15:4, 15:6, and 16, 17-1, 22, 27, 28, 29, 36 and 60, and a green pigment As 
Pigment Green 7, 26, 36, and 50 and a yellow pigment Pigment Yellow As 1, 3, 12, 13, 14, 17, 34, 35, 37, 55, 74, 81, 83, 93, 94, 
95, 97, 108, 109, 110, 137, 138, 139, 153. 154, 155, 157, 166, 167, 168, 180, 185, 193, and black colors Pigment Black 7, 28, and 
26 etc. can use it according to the purpose. 
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[0042] When a trade name is shown concretely, for example The KUROMO fine yellow 2080, 5900. and 5930, AF-1300, 2700L, 
KUROMO fine Orange 3700L and 6730, KUROMO fine Scarlett 6750, KUROMO fine Magentas 6880, 6886, and 6891 N, 6790, 
6887, KUROMO fine violet RE, the KUROMO fine red 6820 and 6830, KUROMO fine blue HS-3, 5187, 5108, 5197, 5085N, SR- 
5020, 5026, 5050, 4920, 4927, 4937 and 4824, 4933 GN-EP, 4940, 4973, 5205, 5208, 5214, 5221, 5000P, KUROMO fine Green 
2GN, 2GO, 2G-550D, 5310, 5370 and 6830, the KUROMO fine black A-1103, Seika fast yellow 10G H, A-3, 2035, 2054, 2200, 
2270, 2300, 2400 (B), 2500, 2600, ZAY-260, 2700(B), 2770, the Seika fast red 8040, C405 (F), CA120, LR-116, 1531B, 8060R 
and 1547, ZAW-262, 1537B, GY, 4R-4016, 3820 and 3891, ZA-215, and Seika — fast — carmine 6B1476T-7 — 1483 LT 
3840, 3870, and Seika — fast — Bordeaux 10B-430, the Seika light rose R40, and the Seika light violet B — 800, 7805, and 
Seika fast MARUN 460N — Seika fast Orange 900 and 2900, Seika light blue C718, A612, cyanine blue 4933M, 4940 4933 GN- 
EP, 4973 (Dainichiseika Colour & Chemicals Mfg. make), KET Yellow 401, 402, 403, 404, 405, 406, 416, 424, KET Orange 501, 
KET Red 301, 302, 303, 304, 305, 306, 307, 308, 309, 310, 336, 337, 338, and 346, and KET Blue 101, 102, 103, 104, 105, 106, 
111, 118, and 124 and KET Green 201 (product made from the Dainippon Ink chemistry), Colortex Yellow 301, 314, 315, and 
316 and P- 624 and 314U — 10 GN U3 — GN, UNN, UA-414, U263, Finecol Yellow T-13, T-05, Pigment Yellow1705 and 
Colortex Orange202, Colortex Red 101, 103, 1 15, and 116, and D3B — It UFN(s), UCN(s) and UBN(s). P- 625, 102, and H- 
1024 — 105 C U3BN, URN, UGN, UG276, U456 and U457, 105C, USN, Colortex Maroon601, Colortex BrownB610N, Colortex 
Violet600 and Pigment Red 122, Colortex Blue 516, 517, 518, and 519, A818, and P- 908, 510, Colortex Green 402 and 403, 
Colortex Black 702, and U905 (product made from San-yo coloring matter) — LionolYellow1405G, Lionol Blue FG7330 and 
FG7350, FG7400G, FG7405G, ES. ESP-S (Toyo Ink make), Toner Magenta E02, Permanent RubinF6B, Toner Yellow HG, 
Permanent Yellow GG-02, Hostapeam BlueB2G (product made from the Hoechst industry), Carbon black #2600, #2400, #2350, 
#2200, #1000, #990, #980, #970, #960, #950, #850, MCF88, #750, #650, MA600, MA7, MA8, MA11 and MA100, MA100R, MA77, 
#52, #50, #47, #45, #45L, #40, #33, #32, #30, #25, #20, #10, #5, #44, CF9, etc. are mentioned (Mitsubishi Chemical make). 
[0043] Moreover, the dispersion liquid which carried out high concentration distribution of the pigment beforehand at water or 
a solvent can also be used. For example, MICROPIGMO WMBK-5, WMBE-5, WMRD-5, WMYW-5, AMBK-2, AMYW-2, AMBE-4 
(product made from the ORIENT chemistry), etc. are mentioned. 

[0044] 1 - 20 weight section of the addition of a pigment is optimum dose. Under in the 0.1 weight section, image quality 
deteriorates, and if [ than 20 weight sections ] more, it will have a bad influence on an ink viscosity property. Moreover, two or 
more kinds of coloring agents can be used by adjustment of a color etc., mixing timely. 

[0045] Since functionality is further discovered to the ink constituent of this invention, various kinds of sensitizers, an optical 
stabilizing agent, a finishing agent, a surfactant, a viscosity low laxative, an antioxidant, an antioxidant, a bridge formation 
accelerator, polymerization inhibitor, a plasticizer, antiseptics, pH regulator, a defoaming agent, a moisturizer, a dispersant, a 
color, etc. are mixable. 

[0046] Although a bead mill and a homogenizer are the the best for mixing of the component of the above-mentioned vehicle, 
a coloring agent, and others, and distribution, various kinds of well-known grinding or distributed equipment can use it without 
a limit especially. 

[0047] As a means to harden the ink droplet of image formation, a (ultraviolet-rays UV) exposure lamp, an electron ray, heat, 
etc. are mentioned. Since heat may occur in a UV irradiation lamp and the recorded body may deform, it is desirable when a 
cooler style, for example, a cold mirror, a cold filter, work-piece cooling, etc. possess. As a class of lamp, there are a high 
pressure mercury vapor lamp, an ultrahigh pressure mercury lamp, metal halide, etc. Although an ultrahigh pressure mercury 
lamp is the point light source, the exposure of a short wavelength field is possible for the DeepUV type which made efficiency 
for light utilization high combining optical system. Since metal halide has the large wavelength field, it is effective in a coloring 
object. The halogenide of metals, such as Pb, Sn, and Fe, is used and it can choose according to the absorption spectrum of a 
photoinitiator. If it is a lamp effective in hardening, it can be especially used without a limit. 

[0048] Furthermore, the device which put the direct drying equipment side by side for improvement in the speed can be used, 
and also it is effective to form oxygen cutoff film, such as polyvinyl alcohol, in order to make hardening efficient, and to make 
it irradiate from it 

[0049] The balance of many important factors is needed for preparation of the ink for ink jets of high quality. The ink of this 
invention satisfies some well-known requirements, in order to apply to an ink jet printer. That is, this ink has stability 
sufficient at a room temperature, and dependability is in the image quality after the storage before printing, and printing. After 
adhesion hardening has sufficient transparency and saturation in a record medium, and a uniform thin film is formed, and the 
printed matter of good image quality is given. These requirements are complicated, although it cannot necessarily evaluate 
clearly about the ink of this invention, it is in the condition which piled up printed matter also in the state of 40-degree-C 
storage, for example, and it is required for offset not to occur. 

[0050] It is desirable to pass the trial below 3mmphi below 5mmphi especially in the mandrel test using the transparency film 
as a bending property of printed matter. The viscosity at the time of injection is 5 - 30 mPa-s, and 18 or more mN/m of 
surface tension is desirable. Few things of the volume change in the case of hardening are desirable. Moreover, it is required 
to be a constituent with the high safety which considered an environment and the body. 

[0051] Furthermore, this constituent is usable also to the high speed printer of all types with the printer, conventionally well- 
known an ink jet printer, for example, the printer for office, currently used for industrial use marking which makes an ink 
globule inject, a wide format mold printer, a lithographic plate and the printer for platemaking, a Label Printer, and this typical 
actuation, only when printing is needed. Since high-speed desiccation is possible, as a record medium, paper, plastic film, a 
capsule, gel, a metallic foil, glass, wood, cloth, etc. are mentioned, but because non-contact printing is possible, the 
configuration of a medium can use an extensive thing and is not limited to this. 

[0052] Next although an example explains this invention concretely, it is not limited to a written example. 
[Example 1] As a vehicle urethane acrylate (the product made from the TAISEI-ized **, trade name:akrit WBR-829) The 100 
weight sections, and — as a coloring agent — a cyanogen pigment water dispersing element (product made from ORIENT 
chemistry, trade name:MICROPIGMO WMBE-5) Hierro pigment water dispersing element (the product made from the ORIENT 
chemistry — ) Trade name : MICROPIGMO WMYW-5 is distributed, respectively until homogeneous mixture is obtained by 
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rotational frequency 2,000rpm using a homogenizer (Hitachi Koki HG30) in a total of 300g of mixture of 20 weight sections. 
Then, it filtered, the impurity etc. was removed and the homogeneous ink constituent was obtained. A result is shown in Table 
1. 



;0053] 
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[0054] When viscosity was measured using the rotational viscometer (TOKIMEC EDL model), they were 10 and 12 mPa-s. 
[0055] Separation was looked at by neither of the dispersion liquid, when ink was put into the test tube of 12mmphi, it was left, 
for three days at the room temperature and separation (it is % display about a separation rate) of an ink layer was observed. 
[0056] Moreover, moving a form with a fixed speed, this ink constituent was made to breathe out with an ink jet printer, and, r 
subsequently the quantity of light of 1 100 mJ/cm2 was immediately irradiated with the black light (the USHIO make, UVC- 
1212/1MNLC3-AA04). 

[0057] Some hardened film was fabricated to the tablet with potassium-bromide (KBr) powder, and the infrared analysis 
apparatus (the product made from BIO RAD, FTS-40A) performed spectrometry. 

[0058] Moreover, it computed from the peak intensity of 810cm-1 by [several 1] which mentioned above the partial saturation 
radical survival rate of each ink. The partial saturation radical survival rates of the ink constituent were 5 and 4%, respectively 
as this result was shown in Table 1. Moreover, also after these ink attaches 1kg weight and carries out the rubbing test of the 
gauze in which the methyl ethyl ketone (MEK) was included, it is changeless, and it showed good dry-hard nature. 
[Example 2] As a vehicle urethane acrylate (the product made from the Arakawa chemistry, trade name:beam set 575CB) 40 
weight sections, the beam set 770 — 60 weight sections and a photoinitiator (the Ciba-Geigy make — ) Trade name : The 
IRUGA cure 369 is used as 4 weight sections and a coloring agent A black pigment dispersing element (the product made 
from the ORIENT chemistry, trade name:MICROPIGMO AMBK-2), and a Magenta pigment dispersing element (the product 
made from the ORIENT chemistry, trade name:MICROPIGMO AMRD-2), respectively a total of 300g of mixture of 1 weight 
section Using the homogenizer (Hitachi Koki HG30), it distributed until homogeneous mixture was obtained by rotational 
frequency 2,000rpm, and it filtered continuously, the impurity etc. was removed, and the homogeneous ink constituent was 
obtained. A result is shown in Table 1 . 

[0059] When viscosity was measured using the rotational viscometer (TOKIMEC EDL model), they were 1 2 and 1 1 mPa-s. 
Separation was looked at by neither of the dispersion liquid, when ink was put into the test tube of 12mmphi, it was left for 
three days at the room temperature and separation (it is % display about a separation rate) of the Inn layer was observed. 
Moreover, moving a form with a fixed speed, this ink was made to breathe out with an ink jet printer, and, subsequently the 
quantity of light of 100 mJ/cm2 was immediately irradiated with the black light (the USHIO make, UVC-1212/1MNLC3-AA04). 

[0060] Some hardened film was fabricated to the tablet with potassium-bromide (KBr) powder, and the infrared analysis 
apparatus (BIO RAD company make, FTS-40A) performed spectrometry. 

[0061] Moreover, it computed from the peak intensity of 81 0cm- 1 by [several 1] which mentioned above the partial saturation 
radical survival rate of each ink. The partial saturation radical survival rate was [ the partial saturation radical survival rates of 
the ink constituent ] 20 and 15% as this result was shown in Table 1. Moreover, also after these ink attaches 1kg weight and 
carries out the rubbing test of the gauze in which the methyl ethyl ketone (MEK) was included, it is changeless, and it showed 
good dry-hard nature. 

[Example 1 of a comparison] As a vehicle urethane acrylate (the product made from the Arakawa chemistry, trade name:beam 
set 575CB) 40 weight sections, the beam set 770 — 60 weight sections and a photoinitiator (the Ciba-Geigy make, a trade 
name: IRUGA cure 369) — 4 weight sections and a coloring agent — carrying out — a blue color (the BASF make — ) Trade 
name: It filtered by having agitated and (about 0.5 hours) continued, the impurity etc. was removed, and the homogeneous 
cyanogen ink prototype was obtained until homogeneous mixture was obtained [ ZAPON Blue /807 ] by the magnetic stirrer 
(the product made from IUCHI, HMS-5S) in a total of 300g of 5% of the weight of mixture. A result is shown in Table 1 . 
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[0062] When viscosity was measured using the rotational viscometer (TOKIMEC EDL model), it was 1 1 mPa-s. The solubility 
of a color was good. 

[0063] Moreover, although this ink was made to breathe out with an ink jet printer and the quantity of light of 100 mJ/cm2 
was subsequently immediately irradiated with the black light (the USHIO make, UVC-1212/1 MNLC3-AA04), moving a form 
with a fixed speed, it was fading green. Since it faded even if it lowered the quantity of light to 20 mJ/cm2, it did not result in 
calculation of the partial saturation radical survival rate by infrared analysis. 
[0064] 

[Effect of the Invention] Since the ink constituent for ink jet printers of this invention was excellent in lightfastness and a 
water resisting property compared with the ink which coexistence of coloring agent distribution stability and an injection 
property was achieved, and used the color as the main coloring agent in order to improve quick-drying [ of ink ] and 
preservation stability which were made into the problem and to use a pigment as a coloring material further, when carrying out 
high-speed printing conventionally, the demand of rapidity and a low price was filled and manufacture of ink with a large 
application was attained. 



[Translation done.] 
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